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Abstract
Using daily diary data, this study examined the associations between positive and negative parent-
youth experiences and youth cortisol and physical health symptoms among a sample of 
adolescents (N=132, Mean Age = 13.39). On days when girls reported more negative experiences 
than usual, they exhibited more physical health symptoms and flatter evening cortisol slopes than 
usual. Negative experiences with mothers were associated with higher dinner and bedtime youth 
cortisol levels (between-person). Daily positive experiences with fathers were linked with lower 
dinner cortisol levels. Youth with high levels of negative experiences, on average, were less 
sensitive to daily variation in negative experiences than youth who experienced lower parental 
negativity. We discuss the benefits of a daily diary approach.
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Poor parent-youth relationships in childhood predict physical health problems in adulthood. 
For example, youth who experience harsh parenting or are maltreated are more likely to 
experience heart disease and cancer later in life (Miller, Chen, & Parker, 2011; Repetti, 
Robles & Reynolds, 2011; Russek, & Schwartz, 1997; Wegman & Stetler, 2009). Although 
long-term patterns linking parenting and physical health seem evident, we know little about 
the proximal effects of everyday experiences with parents on youth physical health. Such 
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information would better our understanding of the links between experiences with parents 
and later health problems (Repetti et al., 2011). By extension, less extreme stressors in the 
parent-child relationship such as harsh parenting or cold and unsupportive parent-youth 
relationships may give rise to later health problems through their impact on youths’ 
everyday somatic symptoms, such as headaches and stomachaches, and their stress-related 
physiology, including the operation of the hypothalamic-pituitary-adrenocortical (HPA) 
system, the effects of which may cumulate over the life course (Repetti et al., 2011). 
Accordingly, this study used a daily diary approach to investigate the links between daily 
positive and negative parent-youth experiences and both youth cortisol levels, a biomarker of 
HPA axis functioning, and youth-reported physical health symptoms. We also moved beyond 
testing a universal model of these processes to determine whether the links between daily 
parent-youth experiences and both daily physical health and cortisol were moderated by 
youth or parent gender or by youths’ average experiences with their parents.
Daily Positive and Negative Experiences
Many theories and models of parenting are grounded in the assumption that positive and 
negative experiences with parents may be highly stable (e.g., parenting style; Baumrind, 
1991). Probably for this reason, many studies of parenting and youth outcomes rely on 
global reports. Yet, youths’ experiences with their parents may vary from day to day: Some 
days may be filled with more negative experiences (e.g., conflict, parental harshness, 
criticism) or positive parent-youth experiences (e.g., warmth, praise, parental interest in 
youths’ activities) than others. This variation is not captured in studies that rely on global 
measures (Almeida, 2005). Further, the absence of a positive experience may be distinct 
from the occurrence of a negative experience with correspondingly different implications for 
youth HPA functioning and physical health (Dallaire et al., 2006). Accordingly, in this study 
we assessed positive and negative experiences with parents as distinct constructs and 
examined their linkages with youth physical health symptoms and diurnal patterns and levels 
of cortisol.
A Family Risk Perspective
A family risk perspective (Repetti et al., 2011) posits that repeated exposure to daily hassles 
and stressors, such as conflicts with parents or harsh and unsupportive parent-youth 
interactions, can have negative implications for youths’ neuroendocrine systems, as 
evidenced in the operation of the HPA axis, and for their physical health. Indeed, studies on 
adults find daily hassles and stressors are linked to both cortisol and physical health 
(Almeida, McGonagle & King, 2009; Odgers & Jaffee, 2013; Piazza, Charles, Sliwinski, 
Mogle, & Almeida, 2013) as well as physical illness and mortality (Piazza et al., 2013). We 
built on the research on stress and health in adulthood to study the role of daily experiences 
with parents in adolescents’ cortisol and physical health symptoms. A day filled with 
negative parent-youth exchanges may be stressful for youth-- with proximal implications for 
their health and stress physiology on that particular day. Further, repeated HPA responses 
across time may strain the stress physiology system (Charles, Piazza, Mogle, Sliwinski, & 
Almeida, 2013; Repetti et al., 2011). Thus, daily stressful parent-child interactions that occur 
repeatedly may lead to chronic stress such that youth who have frequent negative 
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experiences with parents respond differently to negative events than youth who experience 
parental negativity less often. In contrast, a day filled with positive parent-youth experiences 
may mitigate youths’ physical health symptoms and promote healthy HPA functioning. 
Collecting daily data on youths’ experiences with parents and their health and cortisol 
allows for analysis of both daily linkages and cross-time average linkages between parenting 
and youth functioning.
Animal studies, wherein researchers experimentally manipulate stress have found strong 
evidence of linkages between early parental experiences and a host of physical diseases, 
suggesting that causal mechanisms are at play (Miller et al., 2011), but the processes linking 
stress to disease in humans are not yet clear (Adam, Hawkley, Kudielka & Cacioppo, 2006). 
Miller, Chen, and Parker (2011) have proposed a Biological Embedding of Childhood 
Adversity Model, which holds that stressors impact inflammatory processes that in turn 
affect cortisol, which is released to reduce inflammation. As such, both cortisol and chronic 
inflammatory processes may play a key role in the development of disease. Indeed, studies 
of adults show that diurnal patterns and levels of cortisol were associated with an increased 
risk of disease as well as disruption of immune processes that may increase the risk of 
disease (Kemeny, 2003; Miller et al., 2011; Neeck, Federlin, Graef., Rusch Schmidt, 1990; 
Repetti et al., 2011). Although cross-sectional studies have established linkages between 
cortisol and physical health, the long-term relations and causal mechanisms linking cortisol 
and physical health are not fully established (Adam et al., 2006). Because of this, we study 
HPA functioning and physical health symptoms separately in this study.
Family Impacts on Youth HPA Functioning
Healthy patterns of cortisol are marked by a diurnal rhythm wherein cortisol levels peak 
shortly after waking and then decline over the course of the day (McEwen, 1998). A 
dysregulated HPA system is characterized by either hypercortisolism (over-reactivity) or 
hypocortisolism (underactivity) (McEwen, 1998; Sturge-Apple, Davies, Cicchetti, & 
Manning, 2012). Stressful parent-youth interactions such as harsh, cold, or critical parenting 
may trigger over-reactivity in youths’ HPA systems such that elevated levels of cortisol do 
not decrease across the course of the day-- a hypercortisolism response. In this study, high 
levels of youth cortisol assayed from saliva samples taken before dinner and at bedtime were 
conceptualized as markers of hypercortisolism. Alternatively, chronic stress exposure and 
negative parent-child interactions may cause the HPA axis to become less reactive to 
stressors, as marked by lower levels of cortisol, because the system fails to activate in 
response to stressful situations (Sturge-Apple, Skibo, Rogosch,, Ignjatovic, & Heinzelman, 
2011). Both hypercortisolism and hypocortisolism have been linked to long-term health 
problems (Adam & Kumari, 2009; Piazza et al., 2013).
Despite the central role of parent-youth relationships in youth psychological and behavioral 
adjustment, few studies have explored links between these relationships and youth HPA 
functioning in a normative context. Many studies have examined the effects of extreme 
parental negativity, such as maltreatment and abuse, or the role of family conflict and 
violence in HPA axis functioning. Youth in these circumstances may exhibit an inability to 
regulate arousal processes, such as calming down after a stressful interaction (Cicchetti & 
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Rogosch, 2001; Pollack, Vardi, Putzer Bechner, & Curtin, 2005) and dysregulated cortisol 
patterns, including blunted morning rise or high evening levels (Gonzales et al, 2012; Miller 
et al., 2011). Yet, parental negativity need not be extreme for it to influence HPA 
functioning. Everyday negative experiences with parents or even the lack of positive 
experiences may engender stress and impact HPA functioning (Odgers & Jaffee, 2013).
Little is known, however, about whether and how everyday positive and negative experiences 
with parents’ have implications for HPA functioning, especially during adolescence (Odgers 
& Jaffee, 2013). Most extant studies focus on infants and toddlers, and findings are mixed 
(Gunnar & Quevedo, 2007). For example, maternal insensitivity during infancy and 
toddlerhood was linked to higher levels of cortisol and a compromised ability to recover 
from an induced stressful event in some studies (Albers, Riksen-Walraven, Sweep, & 
Weerth, 2008; Spangler & Schieche,1994) but not in others (Jansen, Beijers, Riksen-
Walraven, & de Weerth, 2010). Parent-child conflict has also been linked to flatter cortisol 
slopes across the day and lower waking cortisol levels among preschoolers (Slatcher & 
Robles, 2012). Findings from the few studies of older children and adolescents also are 
inconsistent. Strained relationships were linked to lower morning cortisol levels among 
adolescents (Byrd-Craven, Auer, Granger, & Massey, 2012), but another study found no 
linkages between parental rejection and youth basal cortisol levels (Marsman et al, 2012). 
Findings are also mixed regarding the role of positive experiences. Positive parent-child 
relationships have been linked to basal cortisol levels (Marsman et al., 2012) and steeper 
diurnal cortisol slopes (Pendry & Adam, 2007) in some studies. However, Smeekens, 
Riksen-Walraven, & Van Bakel, (2007) found that only negative, but not positive parent-
child interactions were linked to cortisol levels following a stress-inducing discussion task. 
To address these inconsistencies, in this study we moved beyond a universal model to test 
potential moderators of the links between positive and negative parent-child experiences and 
youth HPA functioning.
Parent-Youth Experiences and Linkages to Youth Physical Health
Stressful family interactions may also impact youth physical health such as whether or not 
youth experience colds, flus, and other physical symptoms. Parental maltreatment, for 
example, predicts cardiovascular disease and autoimmune disorders later in adulthood (see 
Wegman & Stetler, 2009 for a meta-analysis), and maltreated youth also exhibit more 
proximal reactions in the form of somatic symptoms such as stomachaches and headaches 
(Gonzales et al., 2012; Miller et al., 2011). Harsh and unsupportive parenting is associated 
with immune system pro-inflammatory responses (Miller et al., 2011; Kiecolt-Glaser et al., 
2011), physical health symptoms (Gottman, Katz, & Hooven, 1996) and increased risk for 
illnesses such as asthma (Lim, Wood, & Miller, 2008; Wood et al., 2006). Toward 
illuminating the proximal links between stressors and physical health, we used a daily diary 
approach to test the associations between negative and positive experiences with parents and 
youths’ reports of their physical health symptoms.
Lippold et al. Page 4
J Res Adolesc. Author manuscript; available in PMC 2017 June 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
The Role of Gender in Links between Parent-Youth Relationships and Youth 
Health
One way that we move beyond a universal model is to test the roles of both youth and parent 
gender in the links between parenting and both youth HPA functioning and physical health 
symptoms. Several lines of study led us to hypothesize that these linkages would be stronger 
for girls than for boys. First, theory and research document that girls tend to more oriented 
to interpersonal relationships than boys (Maccoby, 1998), and in turn, may be more sensitive 
to interpersonal stressors (Hankin & Abramson, 2001; Kessler, Ronald, & McLeod, 1984; 
Leaper, 2002), including negative experiences with parents (Leaper, 2002; McHale, Crouter, 
& Whiteman, 2003; Pasterski, Golombok, & Hines, 2011). Other studies indicate that girls 
take longer than boys to recover from stressful experiences, and may have higher levels of 
cortisol output as well (Nolen-Hoeksema, 2001; Pendry & Adam, 2007). Thus girls may find 
negative experiences to be more stressful than boys and react more strongly to parental 
negativity.
Parent gender may also moderate the effects of parent-youth experiences on youth HPA 
functioning and physical health. Most literature focuses on relationships with mothers 
(Gunnar & Quevedo, 2007), so an important step is to assess the role of father-child 
relationships in youth stress processes and health outcomes (Byrd-Craven et al., 2012). In 
line with theories of gender, youth tend to be closer to their mothers, and mothers tend to be 
more involved with their children than fathers (McHale et al., 2003). As such, maternal 
influences on youth health may be stronger than paternal influences (Hastings, McShane, 
Parker, & Ladha, 2007). Accordingly, we tested the hypothesis that relationships with 
mothers would have stronger associations with youth cortisol and physical health than 
relationships with fathers.
The Larger Context of Youth’s Experiences with Parents
Daily experiences with parents take place within a larger relationship context, and the larger 
context of youth experiences may have implications for how youth react to positive and 
negative experiences with their parents on any given day. For example, youth who have 
infrequent negative experiences with their parents may find negative interactions to be 
highly stressful and exhibit corresponding increases in their cortisol levels or physical health 
symptoms. In contrast, youth whose experiences with parents are generally more negative 
may exhibit hyper- or hypocortisol patterns, maintaining higher levels of cortisol even on 
days with no parental stressors, or exhibiting a blunted diurnal pattern, consistent with a 
chronic stress response (Sturge-Apple et al. 2012). In a similar way, the relation between 
positive parent-youth experiences and youth’s physical health symptoms also may vary 
depending on average levels of positivity in parent-youth relationships. Moving beyond a 
universal model and in an effort to better understand the role of the larger relationship 
context in youth reactions to parent positivity and negativity, we tested whether the average 
level of negative parent-youth experiences and/or positive parent-youth experiences 
moderated the link between youths’ daily experiences with parents and their daily health.
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A Daily Diary Approach
Mixed findings of prior research on the role of parent-youth relationships in youth HPA 
functioning also may be attributable to methodological factors, including differences in 
study designs and sample characteristics. For example, some studies were conducted in 
laboratory settings which allow for a high level of experimenter control but are less 
ecologically valid (Spangler & Schieche, 1994). Other studies measured cortisol in natural 
settings to increase ecological validity, but relied on experimenter-imposed tasks conducted 
at a single point in time to study stress responses (Smeekens et al., 2007). Studies also vary 
in how parenting is measured (Albers, et al., 2008). Studies that rely on global self-reports, 
especially retrospective reports, can be limited by social desirability biases, memory 
demands, and the need for mental arithmetic as when estimates of frequency are averaged 
over long periods of time (Almeida, 2005).
Daily diary studies may shed new light on the links between positive and negative 
experiences with parents and youth HPA functioning and physical health because they 
examine life “as it is lived” (Bolger, Davis, & Rafaeli, 2003), thereby enhancing ecological 
validity. Diary designs also capture that some days are characterized by more negative or 
positive parent-youth experiences than other days—that is, that individuals and families 
often differ as much from themselves on a day to day basis as they differ from other families 
(Almeida, 2005; Bolger, et al., 2003). In addition, analyses of diary data can be set up to 
control for stable between-person differences, or selection effects, and thereby allow for 
stronger inferences about the links between experiences with parents and youth HPA 
functioning and physical health. Finally, as noted, this approach can illuminate proximal 
processes that may link parent-youth experiences to youth health. For these reasons, in this 
study we used a daily diary approach, collecting data on eight consecutive days, to examine 
the links between youth’s experiences of negativity and positivity with parents and their 
physical health symptoms and HPA functioning.
The Current Study
In sum, this study addressed three goals. First, we assessed the links between youths’ 
positive and negative experiences with parents and their daily physical health and cortisol, 
testing two kinds of hypotheses (a) that youth who reported more negative experiences, on 
average, would also report more physical health symptoms and exhibit less healthy patterns 
of cortisol (i.e., between-person effects); and (b) controlling for average parenting, on days 
when youth experienced more negative parent-youth experiences than usual, they would also 
exhibit more physical health symptoms and less healthy patterns of cortisol than usual (i.e., 
within-person effects). We also expected that youth’s positive experiences with their parents 
would be linked to fewer physical health symptoms and more healthy patterns of cortisol at 
both the between- and within-person levels. Our second goal was to explore whether the 
links between parent-youth experiences and youth health were moderated by youth or parent 
gender. We expected to find stronger associations between parent-youth relationships and 
health outcomes for girls than boys and for experiences with mothers than fathers. Our third 
goal was to determine whether youths’ average levels of negative and positive experiences 
with parents moderated the effects of daily parent-youth experiences on daily health. Here 
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we tested the hypothesis that the within-person links between parenting and youth health 
would be stronger for youth who experienced lower average levels of parent negativity. 
Further, we expected that youth who experienced high average levels of parental negativity 
would also exhibit unhealthy patterns of cortisol on days when they experience less 
negativity than usual (e.g., high levels of cortisol before dinner and at bedtime or a flatter 
dinner to bedtime slope). We also expected that the within-person links between positive 
parenting and youth cortisol and physical health would be stronger for youth who 
experienced less positive parenting, on average.
Method
Participants
The study used data from a subsample of families that participated in the daily diary 
component of the Work, Family Health Network Study, a study of a workplace intervention 
designed to reduce work-family conflict and improve the health of employees and their 
families (Bray et al., 2013; King et al., 2012). Participants for the current analyses included 
132 employees (45% female; mean age = 45.24, SD = 6.30) from the larger sample of 
workers in an information technology division of a Fortune 500 company, and their child, 
aged 9–17 who lived with them for at least four days a week. During recruitment, parents 
were given a brochure describing the daily diary portion of the study and asked if their child 
would be willing to participate. The employee-parent signed separate consent forms for 
his/her own and child’s participation, and youth assent was provided during home interviews 
that followed the employee workplace interviews. Families in which both employee and 
youth agreed to do the diary calls and saliva collection were eligible to participate in the 
diary data collection. Eighty four percent of parents and 88% of youth who agreed to 
participate in the diary component of the study completed all eight days of interviews.
The majority of youth were White (59%); 3% were African American, 15% were Hispanic, 
11% were Indian Asian, 7% were other Asian, less than 1% were American Indian/Alaska 
Native or Pacific Islander, and 3% chose more than one race/ethnicity. Most parents 
graduated from college (78%), and their annual incomes averaged between $110,000 and 
$119,999. Most parents were married (81%), 6% were cohabiting, and 13% were single. 
Youth (55% female) averaged 13.39 years of age (SD = 2.40).
Procedures
Employee-parents and their children provided information on their daily activities, emotions, 
and experiences via telephone calls on 8 consecutive evenings (Mdn youth interview start 
time = 8:01 PM, SD = 1.62 hrs.). On four of the diary days (days 2, 3, 4, and 5), saliva 
samples were collected from youth at four time points: upon awakening - before getting out 
of bed, 30 minutes after waking, before dinner, and before going to bed. Of the youth who 
participated in the diary calls, 96% (N = 126) also provided saliva samples, yielding a total 
of 1829 samples. During the home interviews, saliva collection kits with instructions were 
provided to participating families. Each kit contained 16 salivettes for collecting youth 
cortisol (4 salivettes a day and samples were collected for a total 4 days) along with a DVD 
that demonstrated saliva collection. Youth were instructed to roll a cotton swab across their 
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tongue for two minutes and then return the swab to the tube without touching it. They also 
were instructed not to eat, drink or brush their teeth for 30 minutes prior to saliva collection. 
Youth recorded the time each saliva sample was taken on a separate data collection sheet on 
which they also recorded any medications they were taking during this saliva collection 
period. Instructions for saliva collection and questionnaire completion were reviewed with 
parents and youth during the first phone interview, and youth were reminded about the saliva 
collection on the evenings prior to scheduled collections. Participants refrigerated saliva 
samples after collection and at the end of the saliva collection period mailed the samples to 
the laboratory using prepaid overnight delivery. Upon receipt at the laboratory, saliva 
samples were weighed and frozen at −80 °C until later assay of cortisol in the Biomarker 
Core Laboratory at The Pennsylvania State University using commercially available EIA 
kits (Salimetrics, LLC, State College, PA). Assays were run on a rolling basis throughout the 
entire study period. Dyad samples were run in duplicate on the same assay plate. The assay 
had a lower limit of sensitivity of 0.003 ug/dL, with average inter- and intra-assay 
covariances (%) of less than 7% and 4%. Eleven before dinner samples and 54 bedtime 
samples were below 0.003 ug/dL and were designated as off-the-curve low and set to the 
lowest level of sensitivity to the assay. Cortisol data were converted to nmol/l (ug/dL X 
27.59), as a universal conversion.
Measures
Positive experiences with parents—Two scales, adapted from the Parent-Child 
Affective Quality Questionnaire (Conger, 1989; Spoth, Redmond, & Shin, 1998), were used 
to assess parent-youth relationship experiences. On a six-item scale e.g., “How often did 
your parent say something nice about you?”, “How often did your parent show that s/he 
understands how you feel?” youth used a three-point rating scale (1 = not at all, 2 = once, 3 
= more than once) to describe the behavior of their employee-parent from the time of the 
previous call until the time of the current call, and ratings were averaged to create a daily 
score of positive experiences. The between-person reliability was .76 and the within-person 
reliability was .47 (Cranford et. al., 2006; Mogle, Almeida, & Stawski, in press).
Negative experiences with parents—This 7-item scale (Spoth et al., 1998) assessed 
the frequency of negative experiences with their employee-parent from the time of the 
previous call until the time of the current call. Items included negative experiences with their 
parents in a particular day, e.g., “How often did your parent yell at you?”, “How often did 
your parent criticize you?” Parent behaviors were rated on a three-point scale (1 = not at all, 
2=once, 3=more than once) and averaged to create a daily score. The between-person 
reliability was .68 and the within-person reliability was .42.
Youth physical health symptoms—This six-item scale assessed how many physical 
health symptoms the youth experienced since the time of prior day’s call (adapted from 
Larsen & Kasimatis, 1991). For each of six items (headache, cold/flu, tired, allergies, 
stomachache, other physical problems) youth reported whether they had or had not 
experienced that symptom (0 = no; 1 = yes). The items were summed so that higher scores 
indicated more daily physical health symptoms.
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Youth cortisol—We used three indicators of HPA-axis function: level of cortisol before 
dinner, level at bedtime, and the before dinner to bedtime (evening) slope. We focused on 
end of the day measures, reasoning that they would best reflect youths’ reactions to 
experiences with their parents on a given day. The evening slope was calculated by 
subtracting the before dinner from the bedtime cortisol score and dividing by the duration of 
time between the samplings. Cortisol values were converted to nmol/l and natural log 
transformed before analysis (Adam & Kumari, 2009).
Control variables and moderators—Models also included youth and parent gender (0 
= male, 1 = female) and the cross-time average of parenting as moderators and controlled for 
youth age in years (centered at the grand mean), race/ethnicity (0 = White; 1= Non-white), 
and parent education (0 = Not a college graduate, 1= College graduate). Consistent with 
prior research, cortisol models also included time of cortisol sample collection and whether 
or not the youth was taking any medications (0 = no medications, 1= 1 or more medications) 
as control variables (Adam & Kumari, 2009).
Results
Descriptive Statistics
Means and correlations for study variables can be found in Table 1. There were no 
statistically significant differences between boys and girls or experiences with mothers and 
fathers for any of our predictor or outcome variables (not shown). Intraclass correlations for 
our outcome variables ranged from .08 to .26, suggesting that the vast majority of variation 
in our outcome variables occurred within-people across study days. That is, individuals 
differed from themselves across days more than they differed from other individuals.
Plan of Analysis
We used multilevel modeling (Raudenbush & Bryk, 2002) to take into account the non-
independence of the data, i.e., days clustered within individuals. Two level models were 
estimated in SAS 9.3 using Proc Mixed, with days (level 1, within-person) nested within 
individuals (level 2, between-person). At level 1, we included person-centered measures of 
the time varying parenting measures. At level 2, we entered the between-person variables, 
which were grand mean centered, including the cross time averages of the parenting 
measures (person-mean) and youth age; we also included here dichotomized youth gender 
and parent gender. Education and race/ethnicity were entered as control variables. Cortisol 
models also included time of sample collection and medication use as control variables.
(1a)
(1b)
(1c)
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At Level 1 (daily level, equation 1a), youth i’s health outcomes on day t were modeled as a 
function of their daily intercept (B0i) and daily slope (B1i), and residual variance (eti.). The 
daily slope reflects changes in youth outcomes on days when youth have more positive or 
negative experiences than usual (within-person). At Level 2 (person-level), the level 1 
intercept (equation 1b) was modeled as a function of the sample average intercept (π00), and 
slope (π01), as well as random effects (u0i). The Level 2 slope (π01) reflects changes in youth 
outcomes associated with the cross-time averages of experiences with parents (between-
person). The level 1 slope (equation 1c) was modeled as the sample average daily within-
person effect (π10) and random effects (u1i).
We estimated four models for each outcome variable (i.e., physical symptoms and 3 cortisol 
indicators; see Table 2). First, we tested the main effects of youth experiences with the 
employee-parent on their physical health (Model 1). Negative and positive experiences with 
parents were tested separately. Second, we tested whether the links between positive and 
negative experiences with the employee-parent and health outcomes were moderated by 
youth gender (Model 2) or parent gender (Model 3). Moderation for youth and parent gender 
was tested at the between-person level by adding an interaction term with gender and 
between-person parent experiences to Level 2 (Gender *π01 added to equation 1b). 
Moderation was also tested at the within-person level by adding gender to equation 1c, 
resulting in a cross-level interaction term with gender (Level 2) moderating the within-
person effects of experiences with parents (Level 1). Follow-up tests of the simple slopes 
were conducted when interaction terms were significant at p < .05 or lower. Third, we tested 
whether the links between youth daily experiences with the employee-parent and the health 
indicators at Level 1 were moderated by the across-time averages of the parenting indices at 
Level 2 (i.e., the within-person by between-person interaction terms; Model 4). Separate 
models were run for positive and negative experiences with the employee-parent for each 
health outcome. It should be noted that we conducted additional analyses with positive and 
negative experiences in the same model and found the same pattern of results (not shown). 
We present our results with positive and negative experiences separately to allow for easier 
assimilation by the reader, given the large number of predictors and steps in each table.
For significant results, we calculated the percent change in the outcome variable as a result 
of a one unit increase in the predictor variable using the following equation:
Similar to calculating effect sizes, calculating the percent change enabled us to ascertain the 
strength of these associations with the outcome variables (see Adam et al., 2006).
Links between Daily Parent-Child Experiences and Youth Health
Beginning with the main effects of positive and negative parent-youth experiences on youth 
health (Table 2, Model 1), findings revealed that youths’ negative experiences with their 
employee-parent were associated with their physical symptoms at the within-person level. 
The significant effect of negative parent-youth experiences at the within-person level 
indicates that, controlling for average level of negative parent-youth experiences, on days 
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when youth reported more negative experiences with their employee-parent than usual, they 
also reported more physical health symptoms than usual. This coefficient (B = .24) is 
equivalent to a 30.9% percent change: For every one unit increase in negative experiences, 
there is a 30.9% increase in physical health symptoms (Adam et al., 2006). Given the scaling 
of our measures, a one unit increase in negative experiences would indicate a change from 
negative experiences occurring “not at all” to “once” or from “once” to “more than once”. 
No effects were found for dinner levels or evening slope of cortisol. Positive parental 
experiences were related only to youth physical health symptoms at the between-person 
level (not shown). Youth with higher average positive experiences reported fewer physical 
health problems relative to other youth, B = −0.48, SE = 0.10, p < .001. For every one unit 
increase in average positive experiences there was a 61.5% decrease in physical health 
symptoms. A one unit increase in positive experiences would indicate a change from 
positive experiences occurring “not at all” to “once” or from “once” to “more than once”.
The Role of Gender in Parent-Youth Relationship—Youth Health Linkages
Next, we tested whether the associations between positive and negative parent-youth 
experiences and youth health outcomes were moderated by youth or parent gender (tests for 
parent and youth gender were conducted separately). Beginning with youth gender, as seen 
in Table 2 (Model 2) and Figure 1, results indicated that, at Level 1 (within-person), the link 
between negative experiences and physical symptoms differed for girls versus boys. Tests of 
the simple slopes (not shown) revealed that this association was significant for girls, B = 
0.51 SE = 0.15, p < .001 but not boys, B = −0.01, SE = 0.14, p = ns: On days when girls had 
more negative parental experiences than usual, they reported more physical health symptoms 
than usual, but for boys, daily negative experiences were unrelated to health symptoms. For 
every one unit increase in negative parent experiences (a change from “not at all” to “once” 
or from “once” to “more than once”), there was a 66.5% increase in physical symptoms for 
girls. A similar pattern was found for dinner to bedtime cortisol slopes. A significant 
interaction between youth gender and negative experiences at Level 1 (Table 2, Model 2), in 
combination with follow up tests of the simple slopes, indicated that, on days when girls (but 
not boys) had more negative experiences with their employee-parent than usual, cortisol 
levels declined less between dinner and bedtime than usual: Girls, B = 0.26, SE =0 .11, p < .
05; Boys, B = −0.07, SE = 0.10, ns. We found no youth gender moderation for positive-
parent youth experiences.
Turning to parent gender, results revealed a significant Level 2 interaction between average 
negative parent-youth experiences and parent gender predicting before dinner and bedtime 
cortisol levels (Table 2, Model 3 and Figure 2): Youth who reported higher average negative 
experiences with a female employee-parent – a mother – had higher dinner, B = 0.38, SE = 
0.15, p < .05 and bedtime cortisol levels, B = 0.40, SE = 0.14, p < .01, relative to youth with 
fewer negative maternal experiences. These associations were not significant for negative 
experiences a male employee-parent – a father – for dinner, B = −0.12, SE = 0.15, ns, or 
bedtime cortisol levels, B = −0.05, SE = 0.14, ns. For every one unit increase in negative 
experiences with mothers, there was a 46.2% increase in dinner and a 49.1% increase in 
bedtime cortisol levels. One parent gender moderation effect emerged for positive parental 
experiences, B = 0.48, SE = 0.19, p < .05. On days when youth reported more positive 
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experiences with fathers than usual, they also had lower levels of dinner cortisol than usual 
B = −0.39, SE = 0.14, p < .01, but this association was not significant for mothers, B = 0.10 
SE = 0.14, ns. For every one unit increase in positive experiences with fathers (a change 
from “not at all” to “once” or from “once” to “more than once”), there was a 47.6% decrease 
in dinner cortisol levels.
The Larger Context of Youths’ Experiences with Parents
In a last step, we tested whether the daily associations between parent-youth experiences and 
physical health differed depending on the average level of positive or negative experiences 
across study days (i.e., within-person by between-person interaction). As seen in Table 2 
(Model 4) and Figure 3, a significant interaction between average and daily parenting 
emerged for negative experiences predicting youth physical symptoms. Tests of the simple 
slopes revealed that the link between negative parent-youth experiences and youth physical 
symptoms was significant for youth with lower average levels of negative experiences with 
parents, B = 0.66, SE =0 .19, p < .001 but the effect was smaller and only reached trend level 
for youth who reported higher average negative experiences, B = 0.18, SE=0.11, p =.09. 
This finding suggests that youth who experienced lower average negative experiences were 
more sensitive to parental negativity when it did occur. Importantly, this pattern also means 
that youth who had high average levels of negative experiences reported higher levels of 
physical health symptoms even on days when they experienced less parental negativity than 
usual. A significant interaction also emerged for the effect of parental negativity on bedtime 
cortisol. This linkage was significant for youth who had lower average levels of negative 
experiences, B = 0.38 SE = 0.20, p =.05, but again, those who had higher average levels of 
negative experiences maintained higher levels of bedtime cortisol even on days when they 
reported less parental negativity than usual, B = 0.008, SE = 0 .10, ns. For youth with low 
average levels of negative experiences, a one unit increase in negative experiences was 
associated with a 93.4% increase in physical health symptoms and a 46.2% increase in 
bedtime cortisol levels. No significant interactions emerged for positive experiences with 
parents.
Discussion
In this study we moved beyond assessment of global measures of experiences with parents 
to examine how daily experiences with parents—both negative and positive—were linked to 
daily physical health symptoms and cortisol patterns. Daily experiences of family stressors 
may be critical for longer term health outcomes due to their implications for the HPA system 
and physical symptoms (Almeida, 2005; Repetti et al., 2011). Consistent with some prior 
work, our results suggest that youths’ daily experiences with their parents, especially 
negative experiences, have important implications for their daily HPA functioning and 
physical health symptoms. Closer examination revealed that youth and parent gender, as 
well as the larger parent-child relationship context, moderated these linkages. Inconsistent 
findings of prior research may be due, in part, to the fact that youths’ responses to parental 
negativity differ as a function of youth characteristics (i.e., gender) and relationship context 
(i.e., experiences with mothers but not fathers, overall levels of negativity and positivity).
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Overall the effects for parental negativity were more consistent than those for parental 
positivity, possibly because as stressors, negative experiences may be more closely tied to 
HPA functioning in this community sample. Lack of positive experiences may not activate 
the body’s stress response system in the same way as experiences of negativity. Although 
positive experiences might have the potential to mitigate physical health symptoms and 
reduce high levels of cortisol, such effects may be evident only for youth who experience 
high and chronic levels of stress. It is also important to note that the intraclass correlation for 
parental negativity was lower than that for positivity, meaning that more of the variance in 
negative experiences was at the within person level, whereas positive experiences varied less 
from day to day. This lack of daily variability is likely another reason why we found fewer 
effects for parental positivity These differences in patterns highlight the utility of 
conceptualizing and testing positivity and negativity as distinct constructs (Dallaire et al., 
2006).
As predicted, girls’ HPA functioning and physical health were more closely linked to 
parents’ negativity than was boys’. On days when girls had more negative experiences with 
their parents than usual, girls reported more physical health symptoms than usual. They also 
exhibited flatter cortisol slopes from before dinner to bedtime, suggesting that girls’ cortisol 
levels may not decline in a healthy manner across the course of the evening. Negative 
experiences with parents may cause more distress for girls than boys because girls are more 
strongly oriented to interpersonal relationships and are more strongly affected by 
interpersonal stressors (Hankin & Abramson, 2001; Kessler, Ronald, & McLeod, 1984; 
Leaper, 2002). Differences in gender socialization –with girls socialized to greater closeness 
and more cooperation with their parents -may explain this pattern (Leaper, 2002; McHale et 
al., 2003).
Negative experiences with employee-parents who were mothers and positive experiences 
with employee-parents who were fathers were also linked to youth HPA functioning. Youth 
who had more negative experiences with mothers, on average, were more likely to exhibit 
higher levels of cortisol before dinner and at bedtime. Such effects were not apparent for 
fathers. Mother-youth relationships are more intimate and involved and thus negative 
experiences may be perceived as a greater threat to the relationship, creating stress for youth 
with implications for HPA functioning (McHale et al., 2003). Yet, youth with low negativity 
in their maternal relationship had low levels of cortisol. It is possible that maternal 
relationships with little negativity, on average, are protective against youth stress.
In contrast, positive but not negative experiences with fathers were linked to lower dinner 
time cortisol. These results are consistent with prior research on fathers’ role in youth 
positive adjustment, including self-esteem and social competence (Amato, 1994; Lam, 
McHale, & Crouter, 2012), and with recent work linking positive father-youth interactions to 
lower cortisol levels (Byrd-Craven et al., 2012). Father-youth interactions tend to be playful 
and involve leisure activities, and thus the nature of positive interactions with fathers may be 
more likely to reduce stress for youth than those with mothers (Lam et al., 2012). Further, 
because fathers are typically less involved than mothers, positive interactions with fathers 
may be more salient and engender self-esteem, with positive implications for youth stress 
physiology (Lam et al., 2012). At the most general level, most studies on parenting and 
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youth cortisol have been conducted on samples of mothers, but our findings suggest that 
studies that test moderation by parent gender are needed to fully understand the role of 
parenting processes in youth health.
Our findings also suggest that the effects of daily negative parent-youth experiences on 
youth HPA functioning and physical health are not universal, but depend on whether or not 
negative experiences are common within the parent-youth relationship. Youth from homes 
marked by frequent parental negativity (high-average) were less sensitive to daily variation 
in negative experiences than were youth from homes where negativity was less common 
across the week, as evidenced by the significant interaction between daily and average 
parental negativity. The latter group exhibited high levels of bedtime cortisol and physical 
health symptoms even on days when parental negativity was lower—possibly a chronic 
stress response. Generally higher levels of parental negativity may make it difficult for these 
youth to recover from their stressful experiences on days when negativity is lower than usual 
(Sturge-Apple et al., 2011), lending support to the hypercortisolism hypothesis. An inability 
to recover after stress is a concern, as failure to recover from stressful experiences has been 
linked to a host of negative health outcomes (Dienstbier, 1989; Sapolsky Romero, & Munck, 
2000). Our study did not show evidence of a blunted cortisol response as a function of 
average negative experiences with parents. One possible interpretation is that less extreme 
negative experiences with parents may have different effects on HPA functioning than 
maltreatment, which has been linked to hypocortisolism in prior studies (Cicchetti & 
Rogosch, 2001). However, a hypocortisolism response may emerge after long-term exposure 
to chronic stress. It is possible such a pattern may have emerged if we followed youth over a 
longer time period.
In contrast, youth who were less accustomed to negative parental experiences (low-average) 
experienced higher levels of cortisol at bedtime and more physical health symptoms than 
usual on days when they reported more negative experiences than usual. Indeed, on days 
when these youth reported more negative experiences than usual, they exhibited cortisol 
levels that were similar to those of youth whose parents were more generally negative. These 
findings imply that youth who are less accustomed to negativity find negative experiences to 
be highly stressful, with corresponding implications for their stress physiology. These youth 
exhibited a pattern of recovery from days of parental negativity as evidenced by lower 
cortisol levels on less stressful days; this pattern may protect youth from developing long 
term health problems. Such findings highlight the importance of considering the larger 
context of daily experiences when studying parent-youth relationship-health linkages.
Our findings should be interpreted in light of this study’s limitations. The sample included 
youth with generally well-educated parents who were employed in one industry and are thus 
are not generalizable to other groups of youth. We relied on self-reports of physical health 
symptoms, which may contain some bias. We also cannot determine the direction of effects 
in this study. It is possible that youth with higher cortisol levels or more physical health 
symptoms are more likely to elicit or perceive parental negativity. Further, we do not have 
data on parenting that may have been experienced prior to the time of our study. Our 
measures had low reliability at the within-person level. It is common for within-person 
reliabilities to be lower than between-person reliabilities (Cranford et. al., 2006; Mogle et 
Lippold et al. Page 14
J Res Adolesc. Author manuscript; available in PMC 2017 June 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
al., in press). However low reliabilities may make it more difficult to detect effects. Thus low 
reliabilities may have led to conservative estimates at the within-person level. In addition, 
before dinner cortisol levels may be impacted by other factors, such as youth activity level 
and exercise, which we were unable to control for in these analyses (Scheen et al., 1998). 
Lastly, given they are distinct constructs (Dallaire et al., 2006), we tested the effects of 
positive and negative experiences in separate analyses, but testing more models inflates the 
risk of Type I error.
In the face of its limitations, this study has multiple strengths. By using a daily diary 
approach, we were able to capture day-to-day fluctuations in parent-youth experiences and 
youth HPA functioning and physical health and shed light on their proximal linkages. 
Further, because daily diary analyses can be set up to treat individuals as their own controls, 
we were able to rule out stable third variable explanations for the results, such as youth 
temperament or family background characteristics, even when such factors were not directly 
assessed (Almeida, 2005). Our diary approach was designed to increase the ecological 
validity and reliability of youths’ reports of their experiences with parents and their health 
(Bolger et al., 2003). We also moved beyond self-reports of health by including a biomarker 
of HPA axis functioning as a means of limiting the biases that can arise in correlated self-
reports. Further, the percent change in the youth outcome variables associated with a one 
unit increase in the parenting measures was quite high, ranging between 30 and 93% for the 
significant predictors. Thus, a one unit increase in positive/negative experiences (a change 
from “not at all” to “once” or from “once” to “more than once”) was associated with 
relatively large changes in youth outcomes. These changes are best understood in the context 
of youth’s average reports of their health. For example, the 61% percent change in physical 
symptoms associated with every one unit increase in positive parenting experience reflects 
a .38 reduction in the number of average physical symptoms. Future work should explore 
how daily variations in parent-youth relationships relate to longer-term global health 
outcomes and how positive and negative parent-youth experiences can work together to 
influence youth health. Future studies that involve more time-intensive assessments of 
parent-youth relationships and youth health, such as ecological momentary assessment 
approaches, also may shed light on the temporal ordering between these associations.
At the most general level, the study adds to the small body of research on the role of parents 
in their youth’s physical health and highlights the importance of taking into account youth 
and parent characteristics and the larger context of these relationships for illuminating 
potential influence processes. Positive experiences with fathers were also linked to healthier 
HPA functioning, documenting both the importance of fathers’ unique role in their 
adolescent-aged offspring’s development and the importance of incorporating fathers in 
future research on youth health. Further, negative everyday experiences with parents had 
important implications for youth HPA functioning and physical health, especially for girls 
and for experiences with mothers. Yet, the impacts of negative experiences may need to be 
considered in light of the broader family context, as youth who were accustomed to negative 
experiences were less likely to recover from negative experiences on less negative days, a 
chronic stress response that may have implications for their long-term health and well-being.
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Figure 1. Daily variation in negative experiences with parents linked to daily youth physical 
health symptoms: Moderation by youth gender
Note WP: within-person (Level, 1 daily level). Follow-up tests revealed that the links 
between daily negative experiences with parents and physical symptoms were significant for 
girls but not boys.
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Figure 2. Average negative experiences with parents linked to youth bedtime cortisol levels: 
Moderation by parent gender
Note: BP: between-person (Level 2, average level). Follow-up tests revealed that the links 
between average negative experiences with parents and bedtime cortisol levels were 
significant for experiences with mothers but not fathers.
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Figure 3. Daily variation in negative experiences with parents linked to youth bedtime cortisol 
levels: Moderation by average levels of negative experiences
Note: WP= within-person (Level 1, daily level), BP = between-person (Level 2, average 
level). Follow-up tests revealed that the links between daily negative experiences with 
parents and bedtime cortisol levels were significant for youth with low average levels of 
negative experiences but not for youth with high average levels of negative experiences.
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